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In the absence of lattice parameters of HgCr 2 Se 3.5 Te 0.5 where one of the Se atoms is replaced by a Te atom in the primitive unit cell of HgCr 2 Se 4 , we relaxed the unit cell with consideration of spin polarization. After optimization of the atomic coordinates, two steps are performed for further structural optimization. First, maintaining the value of c : a which is the same to that of HgCr 2 Se 4 [1], we calculated the total energy of HgCr 2 Se 3.5 Te 0.5 by changing the volume until the minimum-energy volume is obtained (Fig. S 1) . The optimized lattice parameters are given in the figure and the corresponding volume of primitive cell is 332.59Å 3 (2244.43 bohr 3 ). Second, based on the minimum-energy volume, the value of c : a is optimized, as plotted in the inset of Fig. S1 . We find that the difference between the initial value and the optimal value is less than 1%, which is small and can be ignored. Fig. S 2 shows the band structures of k · p and first-preinciples methods along Γ − M/3 and Γ − Z.
By comparing them near the Fermi level, we can see that they agree well with each other around the Γ point.
The doping configuration that Te atoms are doped into special Se sites has been studied detailedly in the main text. In order to clarify whether the configuration is the lowest- The Weyl-semimetal ground state of the configuration X-1 has been confirmed and studied in the main text. However, by comparing the total energies, we can see that the lowestenergy configuration is not X-1 but X-10 among the configurations under consideration. The latter lattice structure is shown in We further calculate the electronic structures of X-10 with space group P 2 1 /m. Although we have considered 25 kinds of configurations with different doping cases and compared their total energies after the full structural relaxation, it is not enough to determine the lowest-energy configuration. Moreover, the atomic properties of Te and Se are very similar and the energy difference between different configurations is small ( Fig. S 3 (c)). Therefore, it is highly possible that the compound HgCr 2 Se 3.5 Te 0.5 is synthesized via uniformly random doping in reality. If this doping case is present, the Weyl nodes will also disappear. Instead, there will be eight Dirac points in Fig. 5 (b) of the main text.
In addition, the electronic structures of the doping configurations X-7 and X-9 ( can be determined that the two crossing points are Dirac points. For the configuration X-9, four Te atoms are respectively doped into Z1, A2, B2 and C2 sites and there are four pairs of crossing points in the Brillouin zone as illustrated in the band structure (Fig. S 6) . Because of the lack of inversion symmetry (space group Cm), one can speculate that these crossing points are Weyl nodes. The number of crossing points above has been checked carefully in the entire Brillouin zone. Although these two configurations are not the lowest-energy ones, Total energies as a function of c : a with fixed minimum-energy volume marked by red arrow. 0%
corresponds to c : a value of HgCr 2 Se 4 . The optimized value is less than 1%, which is so small that it can be ignored (For the deviation 1%, a decreases by 0.3% and c increases by 0.7%.). The red crosses correspond to our calculated data and the green and blue curves are the fitting results.
During the lattice relaxation process, for each lattice structure the energy convergence precision is 0.0001Ry (1.36 meV).
their results of calculations are in agreement with our previous discussion and support our conclusion.
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